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(57)Abstract: 

PROBLEM TO BE SOLVED: To easily increase the light quantity by using a light 
source requiring a low wattage in an illumination optical system. 
SOLUTION: This illumination optical system is equipped with two light sources 
emitting non-polarized light beams, a polarized light converting element converting 
the light beams from the respective light sources to a P polarized light beam and , 
an S polarized light beam respectively, and a polarizing element for polarizing and 
multiplexing the converted P polarized light beam and the converted S polarized 
light beam. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the _ 

examiner's decision of rejection or application converted ^ 

registration] CO 

*— | 

[Date of final disposal for application] , 

^> 

[Patent number] 

[Date of registration] f~ 

[Number of appeal against examiner's decision of JJJ 

rejection] ^ 

[Date of requesting appeal against examiner's decision ^ 

of rejection] £J 

[Date of extinction of right] 



Copyright (C); 1 998,2003 Japan Patent Office 
- 1 - 



* NOTICES * 
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CLAIMS 



[Claim(s)] 

[Claim 1] The illumination-light study system characterized by having the two light sources which emit 
unpolarized light light, the polarization sensing element which changes the light from said each light 
source into P polarization and S polarization, respectively, and the polarizing element which carries out 
polarization multiplexing of the light of both said changed P polarization and S polarization. 
[Claim 2] The polarization conversion optical system which multiplexs the light from the two light 
sources by the illumination-light study system according to claim 1, and changes into P polarization or S 
polarization the light it this multiplexed [ light ] among the three or more light sources which emit 
unpolarized light light, and said light source, The polarization conversion optical system which changes 
the light from other one light source other than said two light sources into S polarization or P 
polarization among said three or more light sources, When the polarizing element which carries out 
polarization multiplexing of the light with both polarization which changed the light from the one light 
source besides the above again, and the light source of further others exist The polarization conversion 
optical system which changes the light from these other light sources into P polarization or S 
polarization, The illumination-light study system characterized by performing three-fold or more 
multiplex multiplexing by having the polarization conversion optical system which changes into S 
polarization or P polarization said light by which re-degree polarization multiplexing was carried out, and 
the polarizing element which carries out polarization multiplexing of such changed light, and repeating 
polarization multiplexing similarly. 

[Claim 3] Said polarization conversion optical system is an illumination-light study system according to 

claim 1 or 2 which consists of the separation section which consists of the polarization separation side 

and total reflection side, or birefringence ingredient which separates P polarization and S polarization, 

and a transducer which consists of lambda/2 wavelength plate or lambda/4 wavelength plate. 

[Claim 4] Said polarization conversion optical system is said separation section and said transducer, and 

an illumination-light study system according to claim 3 which consists of a lens array. 

[Claim 5] The light source said whose polarization conversion optical system it is an illumination-light 

study system according to claim 1 or 2, each light source has the lens array plate of a pair, respectively, 

and is between the lens array plates of said pair or behind the lens array plate of a pair is an 

illumination-light study system arranged in the opposite side. 

[Claim 6] Said lens array plate is-dimensional [ 1 ] or an illumination-light study system according to 
claim 1 to 5 constituted by arranging two-dimensional about the lens of the opening configuration of 
abbreviation identitas. 

[Claim 7] Said light source is an illumination-light study system according to claim 1 to 6 which is the 
discharge lamp which emits unpolarized light light 

[Claim 8] Projector equipment characterized by using an illumination-light study system according to 
claim 1 to 7 as an illumination-light study system. 

[Claim 9] The aligner characterized by using an illumination-light study system according to claim 1 to 7 
as an illumination-light study system. 

[Claim 10] The Mitsuzo form equipment characterized by using an illumination-light study system 
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! according to claim 1 to 7 as an illumination-light study system. 

[Claim 11] Image formation equipment characterized by using an illumination-light study system 
according to claim 1 to 7 as an illumination-iight study system. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention controls a light figure by space light modulation elements, such as 
liquid crystal and DMD (digital micro mirror device), is used for the projector which projects a light figure, 
the aligner which irradiates a light figure at a sensitized material etc., and relates to the illumination-light 
study system which illuminates said space light modulation element. 
[0002] 

[Description of the Prior Art] According to the image data on which you want to display the illumination 
light irradiated by the liquid crystal panel, it becomes irregular, and a liquid crystal projector projects this 
modulation light on a screen, and shows the image. Generally, in the liquid crystal projector, although the 
light source of unpolarized light, such as a xenon lamp, and a metal halide lamp, a mercury lamp, was 
used, in order to use polarization of light, the optical control by liquid crystal has arranged the polarizing 
plate to the incidence side of a liquid crystal panel, and made unpolarized light light injected from the 
light source linearly polarized light light with this polarizing plate. However, if a polarizing plate is used, 
since about 60% of quantity of light will be absorbed and lost with a polarizing plate, the use 
effectiveness of light falls remarkably. Furthermore, the absorbed light will change to heat and will 
degrade the engine performance of a polarizing plate. 

[0003] Then, all the natural lights from the light source are changed into the linearly polarized light which 
polarized in the same direction, and the polarization conversion optical system which raises the use 
effectiveness of light is adopted. For example, the polarization conversion system which a polarization 
beam splitter etc. is used [ system ], and the light of unpolarized light is divided [ system ] into P 
polarization and S polarization, makes JP,61-90584,A and JP,4-310903,A rotate plane of polarization for 
one of the light of P polarization or S polarization with a wavelength plate etc., and makes both plane of 
polarization in agreement with them is indicated. Moreover, the liquid crystal projector which used the 
illumination-light study system which combined with JP/7-1 20753,A, JP,7-294906,A, JP.9-146064.A, etc. 
polarization conversion optical system and the integrator optical system using the lens array plate which 
realizes uniform lighting distribution is indicated. Moreover, the projector which used DMD (digital micro 
mirror device) which is the space light modulation element of a reflective mold is developed, in order 
that this may not be dependent on polarization, the above-mentioned polarization conversion optical 
system is not needed, but the DMD projector which used only the integrator illumination-light study 
system is known for recently. 
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• [0004] : 

[Problem's) to be Solved by the Invention] However, in the present condition, the request of the 
improvement in brightness of projector equipment is still high, for the improvement in brightness, must 
use the light source of a very high wattage, and has various problems. For example, with the above- 
mentioned projector equipment, in order to make the quantity of light increase, when the light source of 
a big wattage is used, there are problems, such as causing the fall of the size of the light source, 
increase of the cooling section as a result increase of equipment size, cost quantity, and a life. Moreover, 
inevitably, since it is no longer the point light source more, even if a light effect falls and it makes the 
wattage of the light source high, the quantity of light has the fault of hardly increasing. Furthermore, also 
in the aligner which used said space light modulation element, it is necessary to make the quantity of 
light increase for a productivity drive, the light source of a too very high wattage must be used, and 
there are various problems like the aforementioned projector. 

[0005] This invention is an illumination-light study system which is made in view of said conventional 
problem, and carries out polarization multiplexing using polarization conversion optical system, and 
makes it a technical problem to offer the illumination-light study system to which the quantity of light 
can be made to increase simple using the light source of a low wattage. 
[0006] 

[Means for Solving the Problem] In order to solve said technical problem, the first mode of this invention 
offers the illumination-light study system characterized by having the two light sources which emit 
unpolarized light light, the polarization sensing element which changes the light from said each light 
source into P polarization and S polarization, respectively, and the polarizing element which carries out 
polarization multiplexing of the light of both said changed P polarization and S polarization. 
[0007] In order to solve said technical problem similarly, moreover, the second mode of this invention 
The polarization conversion optical system which multiplexs the light from the two light sources by the 
illumination-light study system according to claim 1, and changes into P polarization or S polarization 
the light it this multiplexed [ light ] among the three or more light sources which emit unpolarized light 
light, and said light source, The polarization conversion optical system which changes the light from 
other one light source other than said two light sources into S polarization or P polarization among sard 
three or more light sources, When the polarizing element which carries out polarization multiplexing of 
the light with both polarization which carried out polarization conversion of the light from the one light 
source besides. the above again, and the light source of further others exist The polarization conversion 
optical system which changes the light from these other light sources into P polarization or S 
polarization, It has the polarization conversion optical system which changes into S polarization or P 
polarization said light by which re-degree polarization multiplexing was carried out, and the polarizing 
element which carries out polarization multiplexing of such changed light, and the illumination-light study 
system characterized by performing three-fold or more multiplex multiplexing is provided by repeating 
polarization multiplexing similarly. 

[0008] Moreover, said light sources are discharge lamps, such as a metal halide lamp, a xenon lamp, or a 
mercury lamp, and it is desirable that it is the light source which emits unpolarized light light. 
[0009] Moreover, in order to solve said technical problem similarly, the third mode of this invention 
offers the projector equipment characterized by using an illumination-light study system according to 
claim 1 to 7 as an illumination-light study system. 

[0010] Moreover, in order to solve said technical problem similarly, the fourth mode of this invention 
offers the aligner characterized by using an illumination-light study system according to claim 1 to 7 as 
an illumination-light study system. 

[0011] Moreover, in order to solve said technical problem similarly, the fifth mode of this invention offers 
the Mitsuzo form equipment characterized by using an illumination-light study system according to claim 
1 to 7 as an illumination-light study system. 

[0012] Moreover, in order to solve said technical problem similarly, the sixth mode of this invention 
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offers the image formation equipment characterized by using an illumination-light study system 

according to claim 1 to 7 as an illumination-light study system. 

[0013] 

[Embodiment of the Invention] Hereafter, the projector equipment using the iiiumination-Iight study 
system and this concerning this invention, an aligner, Mitsuzo form equipment, and image formation 
equipment are explained to a detail based on the suitable operation gestalt shown in an attached 
drawing. 

[0014] Drawing 1 is the block diagram showing the outline of the projector equipment using the 
illumination-light study system concerning this invention as the first operation gestalt of this invention. 
The illumination-light study system 1 concerning this invention is used for the projector equipment 2 
shown in drawing 1 as an illumination-light study system. The illumination-light study system 1 of this 
operation gestalt carries out polarization multiplexing by the polarization beam splitter 30 which is the 
polarizing element which carries out polarization multiplexing of the two polarization light, after changing 
into P polarization or S polarization the light from the two light sources 10 and 20 which emit 
unpolarized light light by the polarization sensing elements 1 5 and 25, respectively. 

[0015] the synchrotron orbital radiation injected from the light source lamps 11 and 21 as the radiation 
light source with which the light sources 10 and 20 emit the unpolarized light light of a radial, 
respectively, and the light source lamps 1 1 and 21 — abbreviation — it has the reflectors (concave 
mirror) 12 and 22 injected as an parallel bundle of rays. As light source lamps 11 and 21, discharge lamps, 
such as a halogen lamp, a metal halide lamp, a xenon lamp, or a mercury lamp, are used. Moreover, 
although it is desirable as reflectors 12 and 22 to use a parabolic mirror, it is not limited to a parabolic 
mirror and an ellipsoid mirror can also be used. 

[0016] A stroke until polarization conversion is carried out, respectively and it is multiplexed by the 
polarization beam splitter 30 has a the same light (random polarization) of the unpolarized light injected 
from the light sources 10 and 20. After the light injected from the light source 10 passes the first lens 
array plate 13 and the second lens array plate 14 which constitute integrator optical system, it is 
changed into P polarization by the polarization sensing element 15. After the light changed into P 
polarization by the polarization sensing element 15 penetrates lenses 16 and 17, incidence of it is 
carried out to a polarization beam splitter 30. On the other hand, after it is changed into S polarization 
by the polarization sensing element 25 after the light injected from the light source 20 passes the first 
lens array plate 23 and the second lens array plate 24 which constitute integrator optical system, and it 
penetrates a lens 26 and a lens 27, incidence of it is carried out to a polarization beam splitter 30. In 
addition, a lens array plate arranges the lens of the opening configuration of abbreviation identitas one- 
dimension-wise or two-dimensional, and is constituted. For example, the planoconvex small lens which 
has the profile of an abbreviation rectangle configuration is arranged in the shape of a matrix in the 
direction of one dimension, or the two-dimensional direction, and it is constituted. 
[0017] The part is expanded and the outline configuration of the polarization sensing element 15 is 
shown in drawing 2 . The polarization sensing element 15 has polarization separation side 15a and total 
reflection side 15b, and lambda/2 wavelength-plate 15c which coated the dielectric multilayers which 
separate P polarization and S polarization, and is constituted. Thus, the polarization sensing element 15 
consists of the separation section which consists of a polarization separation side which separates P 
polarization and S polarization, and a total reflection side (or a birefringence ingredient is sufficient), and 
a transducer which consists of lambda/2 wavelength plate (or lambda/4 wavelength plate may be used). 
The flux of light 50 which passed the lens array plates 13 and 14 and carried out incidence to the 
polarization sensing element 15 is polarization separation side 15a, and is divided into the flux of light of 
two linearly polarized light components which intersect perpendicularly mutually, respectively. That is, 
among the flux of lights 50, the P polarization 51 passes polarization separation side 15a, and the S 
polarization 52 is reflected by polarization separation side 15a. In drawing 2 , the notation which struck 
the point into the notation of the arrow head to which it both turns, and the white round head expresses 
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the polarization direction of each light. That is, the arrowhead to which it both turns expresses 
polarization of the longitudinal direction of drawing, and the notation which struck the point into the 
white round head expresses polarization of a direction perpendicular to the space of drawing. 
[0018] The P polarization 51 which penetrated polarization separation side 15a is injected from the 
polarization sensing element 15 as it is. Moreover, after total reflection of the S polarization 52 reflected 
by polarization separation side 15a is carried out by total reflection side 15b, by passing lambda/2 
wavelength-plate 15c, it is changed into P polarization and injected from the polarization sensing 
element 15. Therefore, the flux of light 50 by which incidence is carried out to the polarization sensing 
element 1 5 will be altogether changed into the light of P polarization, and will be injected. 
[0019] The part is expanded and the outline configuration of the polarization sensing element 25 is 
shown in drawing 3 . Although it has polarization separation side 25a and total reflection side 25b, and 
lambda/2 wavelength-plate 25c which coated the dielectric multilayers which separate P polarization 
and S polarization like [ the polarization sensing element 25 ] said polarization sensing element 15 and is 
constituted, the installation locations of lambda/2 wavelength-plate 25c differ in said polarization 
sensing element 15. The flux of light 60 which passed the lens array plates 23 and 24 and carried out 
incidence to the polarization sensing element 25 is polarization separation side 25a, and is divided into 
the flux of light of two linearly polarized light components which intersect perpendicularly mutually, 
respectively. That is, among the flux of lights 60, the P polarization 61 passes polarization separation 
side 25a, and the S polarization 62 is reflected by polarization separation side 25a. By passing lambda/2 
wavelength-plate 25c, the P polarization 61 which penetrated polarization separation side 25a is 
changed into S polarization, and is injected from the polarization sensing element 25. Moreover, total 
reflection of the S polarization 62 reflected by polarization separation side 25a is carried out by total 
reflection side 25b, and it is injected from the polarization sensing element 25 as it is. Therefore, the flux 
of light 60 by which incidence is carried out to the polarization sensing element 25 will be altogether 
changed into the light of S polarization, and will be injected. 

[0020] Incidence of both the light which returned to drawing 1 , was again injected from the light source 
10, and was changed into P polarization by the polarization sensing element 15, and the light which was 
injected from the light source 20 and changed into S polarization by the polarization sensing element 25 
is carried out to a polarization beam splitter 30. The light used as P polarization from the light source 10 
penetrates a polarization beam splitter 30 as it is, after it is reflected by the polarization beam splitter 
30 and the light used as S polarization from the light source 20 comes out of both the polarization beam 
splitters 30, it is reflected by the mirror 31, and it is a predetermined include angle and incidence is 
carried out to DMD32 which is the illuminated body. Therefore, DMD32 will be illuminated with the light 
of both the light from the light source 10, and the light from the light source 20. At this time, with this 
operation gestalt, the illumination light which illuminates DMD32 is designed so that incidence may be 
carried out to an abbreviation tele cent rucksack DMD32, and it is made as [ fall / the multiplexing 
effectiveness in a polarization beam splitter 30 ]. 

[0021] The modulation data showing an image are supplied by the control means which is not illustrated, 
the light which supports the image reflected by DMQ32 is projected on a screen 34 through the 
projection lens 33, and an image is displayed on DMD32. Thus, uniform lighting distribution and increase 
of the quantity of light are realizable by constituting the illumination-light study system which combined 
integrator optical system with a lens array plate, and the polarization multiplexing optical system using a 
polarization sensing element from this operation gestalt. 

[0022] In addition, ****** [ this one lens array plate ] in the illumination-light study system 1 in the 
above-mentioned operation gestalt although two lens array plates as an integrator illumination-light 
study system were used. Moreover, although the polarization sensing element was prepared behind the 
lens array plate of a pair (as opposed to the light source) (the polarization sensing element 15 is 
installed behind the lens array plates 13 and 14), you may make it prepare a polarization sensing element 
between the lens array plates of this pair. Furthermore, you may make it prepare a polarization sensing 
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element near the pole of a lens array plate (for example, the polarization sensing element 15 was formed 
immediately behind the lens array plate 14 by drawing 1 like). Moreover, in this example, although it is 
DMD projector equipment which used DMD, it is applicable also to liquid crystal projector equipment. 
That is, what is necessary is to transform again the light which carried out polarization multiplexing by 
the polarization conversion system to the light of one of the linearly polarized lights of P polarization or 
S polarization, and just to carry out incidence of this light that polarized to liquid crystal. 
[0023] Next, the second operation gestalt of this invention is explained. A **** 2 operation gestait 
applies the illumination-light study system of this invention to an aligner. The outline configuration of the 
aligner applied to the second operation gestalt at drawing 4 is shown. As shown in drawing 4 , the 
illumination-light study system 1 of said first operation gestalt is used for the aligner 3 of this operation 
gestalt as an illumination-light study system. 

[0024] That is, the illumination-light study system 1 has the two light sources 10 and 20, is injected 
from each light source 10 and 20, changes into P polarization and S polarization the light which 
penetrated the lens array plates 13 and 14 which are integrator optical system, and 23 and 24 by the 
polarization sensing elements 15 and 25, respectively, and multiplexs these two polarization by the 
polarization beam splitter 30. 

[0025] Like the first operation gestalt, it is reflected by the mirror 31 and incidence of the light injected 
from the polarization beam splitter 30 is carried out to DMD32 at an angle of predetermined. The light 
which was reflected by DMD32 and which supports an image exposes the record medium 38 with which 
the external surface of a rotating drum 37 was equipped through a collimator lens 35 and a focusing 
glass 36, and records an image. 

[0026] The rotating drum 37 is carrying out the shape of a cylinder, and is rotating at a predetermined 
rate around the medial axis. The condition of having seen the rotating drum 37 from the direction of the 
revolving shaft is expressed with drawing 4 , and the revolving shaft has extended in the direction 
perpendicular to the space of drawing. The illumination-light study system 1 containing DMD32 or lenses 
35 and 36 is movable in the direction perpendicular to the space of drawing in accordance with said 
revolving shaft. By the illumination-light study system 1, while carrying out horizontal scanning to the 
hand of cut of a rotating drum 37, vertical scanning is performed in the direction parallel to the revolving 
shaft which carries out an abbreviation rectangular cross with this, scan exposure of the record medium 
38 is carried out two-dimensional, and an image is recorded. In addition, as a record medium 38, there is 
especially no limitation and sensitive material, a film, a PS plate, etc. are illustrated. 

[0027] Next, the third operation gestalt of this invention is explained. A **** 3 operation gestalt applies 
the illumination-light study system of this invention to Mitsuzo form equipment. The outline 
configuration of the Mitsuzo form equipment of this operation gestalt is shown in drawing 5 . As shown 
in drawing 5 , the illumination-light study system 1 of said first operation gestalt is used for the Mitsuzo 
form equipment 4 of this operation gestalt as an illumination-light study system. 
[0028] The Mitsuzo form equipment 4 of this operation gestalt is the example of the Mitsuzo form 
equipment of the work-piece raising method by package side exposure. Through a mirror 31, incidence is 
carried out to DMD32 at a predetermined include angle, it is reflected by DMD32, and the light injected 
from the illumination-light study system 1 projects a light figure on projection glass 40 through the 
projection lens 39. 

[0029] The resin cistern 41 is on projection glass 40, and the resin liquid 42 which will be hardened if 
light is irradiated is filled. If light is irradiated, resin liquid 42 hardens and a stage 43 is pulled up up, the 
Mitsuzo form object 44 with which the resin liquid 42 for one layer was hardened and done can pull up. A 
Mitsuzo form object is made by repeating this successively and performing it. 

[0030] Next, the fourth operation gestalt of this invention is explained. A **** 4 operation gestalt 
applies the illumination-light study system of this invention to image formation equipment. The outline 
configuration of the image formation equipment of this operation gestalt is shown in drawing 6 . As 
shown in drawing 6 , the illumination-light study system 1 of said first operation gestalt is used for the 
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Image formation equipment 5 of this operation gestalt as an illumination-light study system. 
[0031] The image formation equipment 5 of this operation gestalt shown in drawing 6 is the example of 
the image formation equipment of an electrophotography method. Incidence of the light injected from 
the illumination-light study system 1 is carried out to DMD32 at a predetermined include angle through a 
mirror 31. The light reflected by DMD32 exposes the electrified photo conductor 47 through a collimator 
lens 45 and a focusing glass 46. An electrostatic latent image is formed in a photo conductor 47, and 
toner development and an imprint are performed to it after that. 

[0032] Finally, the example of other illumination-light study systems is shown as the fifth operation 
gestalt. The outline configuration of other illumination-light study systems which start this operation 
gestalt at drawing 7 is shown. This multiplexs the light from the three light sources, and, generally shows 
the principle which multiplexs the light from the n light sources. 

[0033] As shown in drawing 7 , this illumination-light study system 100 has the three light sources 110, 
120, and 130 which emit unpolarized light light. Moreover, in drawing 7 , each block shown with signs 112, 
122, 126, and 132 is optical system which expresses the combination of a polarization sensing element 
as integrator optical system, for example, consists of combination of the lens array plates 13 and 14 of 
the pair in the first operation gestalt of drawing 1 , the polarization sensing element 15 and a lens 16, 
and 17 grades. Moreover, signs 124 and 134 are polarization beam splitters which all multiplex two light. 
[0034] First, the light from the light source 1 10 is changed for example, into P polarization according to 
optical system 112, the light from the light source 120 is changed for example, into S polarization 
according to optical system 122, and as the first operation gestalt explained, polarization multiplexing of 
these two polarization is carried out by the polarization beam splitter 124. It is optical system 126 again, 
for example, this light by which polarization multiplexing was carried out is changed into P polarization, 
on the other hand, the light from the light source 130 is changed for example, into S polarization by 
optical system 132, polarization multiplexing is carried out by the polarization beam splitter 134 like a 
top, and these two light is injected. 

[0035] Thus, however there may be the light source, by repeating polarization multiplexing, the quantity 
of light can be increased and, generally n-fold multiplexing is possible. Moreover, although the quantity of 
light falls even when the 10,011 light sources become use impossible by a certain cause in order to use 
the two or more light sources while it is possible to make the light source or the quantity of light of a 
low wattage increase by multiplexing the illumination light in this way, as equipment, it is possible to 
continue use. 

[0036] As mentioned above, according to this operation gestalt, although each operation gestalt of this 
invention was explained to the detail, since the illumination light can be multiplexed, the quantity of light 
can be made to increase by the light source of a low wattage, and since the light source of a low 
wattage is close to the point light source, efficiency for light utilization is high, lamp size is also small, 
and since the cooling section can also be made small, even if it uses two or more light sources, generally, 
miniaturization and cost reduction of equipment can be planned. 

[0037] As mentioned above, although the illumination-light study system of this invention and the 
projector equipment using this, an aligner, Mitsuzo form equipment, and image formation equipment were 
explained to the detail, as for this invention, in the range which is not limited to the above example and 
does not deviate from the summary of this invention, it is needless to say that various kinds of 
amelioration and modification may be made. 
[0038] 

[Effect of the Invention] Since the illumination light can be multiplexed according to this invention as 
explained above, the quantity of light can be made to increase by the light source of a low wattage. 
Moreover, since the cooling section can also be made small, even if efficiency for light utilization is high 
and lamp size is generally also small, since the light source of a low wattage is close to the point light 
source, and it uses two or more light sources, miniaturization and cost reduction of equipment can be 
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planned. Moreover, even when the one light source becomes unusable, although the quantity of light fails, 
it can continue use as equipment. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the outline of the projector equipment using the illumination- 
light study system of this invention concerning the first operation gestalt of this invention. 
[Drawing 2] It is the block diagram showing the example of the polarization sensing element in this 
operation gestalt. 

[Drawing 3] Similarly, it is the block diagram showing the example of the polarization sensing element in 
this operation gestalt. 

[Drawing 4] It is the block diagram showing the outline of the aligner using the illumination-light study 
system of this invention concerning the second operation gestalt of this invention. 
[Drawing 5] It is the block diagram showing the outline of the Mitsuzo form equipment using the 
illumination-light study system of this invention concerning the third operation gestalt of this invention. 
[Drawing 6] It is the block diagram showing the outline of the image formation equipment using the 
illumination-light study system of this invention concerning the fourth operation gestalt of this invention. 
[Drawing 7] It is the block diagram showing the outline of the illumination-light study system concerning 
the fifth operation gestalt of this invention. 
[Description of Notations] 

1 Illumination-Light Study System 

2 Projector Equipment 

3 Aligner 

4 Mitsuzo Form Equipment 

5 Image Formation Equipment 
10 20 Light source 

1112 Light source lamp 

1 2 22 Reflector 

1 3 23 First lens array plate 

14 24 Second lens array plate 

15 25 Polarization sensing element 
15a f 25a Polarization separation side 
15b t 25b Total reflection side 

15c, 25c lambda/2 wavelength plate 

16, 17, 26, 27 Lens 

30 Polarization Beam Splitter 
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• 31 Mirror 
: 32 DMD 

33 39 Projection lens 

34 Screen 

35 45 Collimator lens 

36 46 Focusing glass 

37 Rotating Drum 

38 Record Medium 

40 Projection Glass 

41 Resin Cistern 

42 Resin Liquid 

43 Stage 

44 Mitsuzo Form Object 
47 Photo Conductor 

100 Illumination-Light Study System 
110, 120, 130 Light source 

112, 122, 126, 132 (a polarization sensing element etc. is included) Optical system 
124 134 Polarization beam splitter 
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